Rapid molecular diagnosis of ataxia-telangiectasia by optimised RT-PCR and direct sequencing analysis.
Ataxia-telangiectasia (A-T) is a severe autosomal recessive disorder involving cerebellar degeneration, immunodeficiency, chromosomal instability, radiosensitivity, and cancer predisposition. A-T results from mutations in a single gene (ataxia-telangiectasia mutated, ATM) on chromosome 11 that encodes a 3056 amino acid protein (ATM). The purpose of this study is the design of an easy and rapid method for the molecular diagnosis of A-T which could be applied to clinical diagnosis, genetic counselling, carrier prediction, and prenatal diagnosis. Sixteen primer pairs were designed for RT-PCR. The PCR conditions were optimised to obtain a unique profile for the amplification of the 16 PCR products. These fragments were purified, directly sequenced and interpreted. The mutations found in three Spanish A-T families were reconfirmed with the optimised PCR and direct sequencing analysis. Up to now more than 400 A-T associated mutations have been reported in the ATM gene that do not support the existence of one or several hotspots. The immense size (transcript with 9168 nucleotides) and the structure of this gene (66 exons) greatly complicate the process of screening for all sequence variations. Our simple method allows identification of mutations in the coding region of the ATM gene from cDNA and represents a very useful tool for early diagnosis and genetic counselling in families with A-T.